Evidence for the Saccharomyces cerevisiae ferrireductase system being a multicomponent electron transport chain.
We have studied the relationships between in vivo (whole cells) and in vitro (plasma membranes) ferrireductase activity in Saccharomyces cerevisiae. Isolated plasma membranes were enriched in the product of the FRE1 gene and had NADPH dehydrogenase activity that was increased when the cells were grown in iron/copper-deprived medium. The diaphorase activity was, however, independent of Fre1p, and Fre1p itself had no ferrireductase activity in vitro. There were striking similarities between the yeast ferrireductase system and the neutrophil NADPH oxidase: oxygen could act as an electron acceptor in the ferrireductase system, and Fre1p, like gp91, is a glycosylated hemoprotein with a b-type cytochrome spectrum. The ferrireductase system was sensitive to the NADPH oxidase inhibitor diphenylene iodonium (DPI). DPI inhibition proceeded with two apparent Ki values (high and low affinity binding) in whole wild-type and Deltafre2 cells and with one apparent Ki in Deltafre1 cells (high affinity binding) and in plasma membranes (low affinity binding). These results suggest that the Fre1-dependent ferrireductase system involves at least two components (Fre1p and an NADPH dehydrogenase component) differing in their sensitivities to DPI, as in the neutrophil NADPH oxidase. A third component, the product of the UTR1 gene, was shown to act synergistically with Fre1p to increase the cell ferrireductase activity.